rbital emphysema is a rare condition occurring as a result of air escape into the orbital cavity. 1 It usually occurs from a broken orbital bone as a result of direct or indirect trauma. 2 In rare cases, it can be seen as a result of orbital barotrauma associated with coughing, sneezing and vomiting. 3 Orbital Emphysema and Pneumocephalus Caused By Air Gun:
Case Report
A AB BS ST TR RA AC CT T Orbital emphysema is a condition occurring as a result of air escape into the orbital cavity due to direct or indirect trauma. Twelve-year-old boy was admitted to our clinic with the complaint of trauma of high-pressure air gun in the left eye occurred during joking. In the ophthalmologic examination of the patient, the visual acuity was found to be 20/20 in both eyes. Intraocular pressure was normal. In the anterior segment examination, swelling around the left eye, proptosis, crepitation, tenderness, and pain were present. In the slit-lamp examination, wide subconjunctival emphysema, subconjunctival hemorrhage at 4-5 o'clock position and about 2-mmlaceration in the conjunctival fornix of the same area were found. Posterior segment examinations of the both eyes were normal. On the physical examination, swelling with crepitation was present on the left side of the face, temporal region and the hairy scalp over the ear. Emphysema and pneumocephalus were detected in the retro-orbital region on the computed tomography examination. Topical antibiotic drops and ointment were given to the patients and prophylactic oral antibiotic and anti-inflammatory treatment were given by department of neurosurgery.
K Ke ey yw wo or rd ds s: : Subcutaneous emphysema; pneumocephalus; barotrauma Ö ÖZ ZE ET T Orbital amfizem, direkt veya indirekt travma neticesinde orbitaya hava kaçması sonucu meydana gelen bir durumdur. Oniki yaşında erkek bir çocuk şakalaşma esnasında yüksek basınçlı hava tabancasının sol gözüne sıkılması şikayeti ile kliniğimize başvurdu. Fracture in any of the sinuses in the orbital walls causes air intake into the orbita and the most common fracture is seen in the maxillary, ethmoid and frontal sinuses, respectively. 4 In the high-pressure air gun trauma, the air under pressure is pushed through the subconjunctival space around and behind the orbita and under the skin. Therefore, orbital emphysema development following a conjunctival laceration without orbital wall fracture resulting from the use of air under pressure is a rare condition. 5 In this article, we are presenting a rare case that emphysema was seen in the subconjunctival, orbital, retro-orbital, intracranial regions and under the scalp due to the trauma of a high pressure air gun.
CASE REPORT
Twelve-year-old boy was admitted with a complaint of swelling around the eye to Duzce University School of Medicine, Ophthalmology Clinic. Written informed consent forms were obtained from the patient's family. The images of the patient to be used for scientific purposes were picked up with the receipt of written consent. In the medical history, he said that his brother shot air gun accidentally to his left eye during joking. In the ophthalmological examination of the patient, direct and indirect light reflexes in both eyes were natural and eye movements were free in all directions. The visual acuity was found to be 20/20 in both eyes according to the Snellen chart. Intraocular pressure was measured as 15 mmHg in the right eye and 17 mmHg in the left eye with applanation tonometry. In the anterior segment examination, swelling around the left eye, proptosis, crepitation, tenderness, and pain were present. In the slit-lamp examination, common conjunctival bubble formation (Subconjunctival emphysema), subconjunctival hemorrhage at 4-5 o'clock position and about 2-mm-laceration in the conjunctival fornix of the same area were found (Figure 1 ). In the posterior segment examination with 1% cyclopentolate, both eyes were evaluated as normal. In the patient's physical examination, swelling with crepitation was present on the left side of the face and around of the left eye (Figure 2 ). Emphysema and pneumocephalus were detected in the retro-orbital region on the computed tomography examination (Figures 3, 4) . The patient was hospitalized by department of neurosurgery of our hospital with the diagnosis of pneumocephalus detected in patient and followed for 3 days. Topical antibiotic drops and ointment were given to the patients and prophylactic oral antibiotic and anti-inflammatory treatment were given by brain surgery. Patient was examined every day ophthalmologically. At the end of the 3 rd day, orbital emphysema, subconjunctival hemorrhage and conjunctival incision were detected to be partially recovered and the patient was discharged with suggestions of our clinic and department of neurosurgery. It was observed in the first week of control that bleeding and laceration completely disappeared, but orbital emphysema still continued. Patients were included in the weekly control and emphysema was observed to be fully resorbed in the 3 rd week ( Figure 5 ).
DISCUSSION
Orbital emphysema usually occurs after a trauma to the orbital and facial region. 6 Occurring without the orbital bone fracture is unusual, but rare cases caused by air damage under pressure have been reported as a rare cause of orbital emphysema. 7 A case with orbital emphysema without laceration on the skin and conjunctiva has also been reported. 8 The clinical symptoms of facial swelling, eyelid closure and extraorbital, subcutaneous emphysema occur in patients with air inlet into the orbital area. In addition, subconjunctival hemorrhage, crepitation, tenderness and pain may be present. 9 Additionally, proptosis, emphysema under scalp, 2-mm-incision in the lower fornix conjunctiva has also emerged in our patient. While stretching and contraction of the eyelids are often available in the proptosis depending on orbital emphysema secondary to increased pressure inside the orbita, expansion in the range of eyelids are often seen in proptosis due to other causes. 5 As in our case, to realize conjunctival laceration close to fornix is quite difficult due to narrow opening of eyelid in the pressurized air trauma. High pressure air coming has formed a hole in the conjunctiva which has caused emphysema in the periorbital, retro-orbital regions. Anatomically orbita is opened to the brain by way of the optic nerve in the back. In our case, high pressure air caused pneumocephalus by following this way.
Orbital emphysema is usually benign and selflimiting condition, but it can also cause distressing clinical conditions such as proptosis, loss of vision, increased intraocular pressure, and central retinal artery occlusion (CRAO). 10 On the basis of these symptoms, patients are divided into four stages. signs and symptoms are present. While Stages 1 and 2 patients are treatedin the best way conservatively with observation, antibiotics and decongestants; Stage 3 and 4 patients need intravenous antibiotics, steroids, and emergency orbital decompression. Usually the diagnosis is base on clinical base and confirmed by radiology. 10 Multislice computed tomography (CT) is particularly useful in detecting the small amount of air and reformatted images allows determining the exact location of the air. On CT examination, emphysema is identified in the orbital environment, scalp, retro-orbital region and intracranial space. 11 Our case was accepted as stage 2 and consulted to neurosurgery clinic due to pneumocephalus. The patients was hospitalized for observation and antibiotic treatment and discharged in the 3 rd day of hospitalization due to the reduction of symptoms by regulating the treatment. Full recovery was observed in the 3 rd week. Stroh and Finger have reported a case of 8 mm of conjunctival laceration occurred due to pressurized air gun and secondary air in the subdermal, subconjunctival and retrobulbar area. 12 Complete resorption of the air had taken detected to be occurred one month after the injury. Both Li et al. and Hitchings &McGill have reported one case with orbital emphysema caused by air under pressure. 5 In these cases, fracture in the orbital bone as well as an inlet to the conjunctiva could not be found. However, it is likely that there is an air inlet into subconjunctival area and orbital cavity in such damage consisting of microlacerations which cannot be determined by clinical examination. Complications that can occur following orbital emphysema include glaucoma, uveitis, central retinal artery occlusion, optic atrophy, blowout fracture of the orbit and tearing of the ophthalmic veins with fatal air embolism. 13, 14 Our case is a rare case that emphysema was seen in the subconjunctival, orbital, retro-orbital, intracranial regions and under the scalp due to the trauma of a high pressure air gun. Bone and soft tissues around the orbit should be evaluated radiologically, if it is deemed necessary, consultations should be held with the relevant departments. Prophylactic antibiotic treatment should be given for every patient with orbital emphysema. During this period, patients should be followed regularly. 
